Tracking changes in Z-band organization during myofibrillogenesis with FRET imaging.
There are a large number of proteins associated with Z-bands in myofibrils, but the precise arrangements of most of these proteins in Z-bands are largely unknown. Even less is known about how these arrangements change during myofibrillogenesis. We have begun to address this issue using Sensitized Emission Fluorescence Resonance Energy Transfer (SE-FRET) microscopy. Cultured skeletal muscle cells from quail embryos were transfected to express fusions of alpha-actinin, FATZ, myotilin, or telethonin with cyan and yellow fluorescent proteins in various pair wise combinations. FATZ and myotilin were selected because previous biochemical studies have suggested that they bind to alpha-actinin, the major protein of the Z-band. Telethonin was selected for its reported ability to bind FATZ. Statistical analysis of data from FRET imaging studies yield results that are in agreement with published biochemical data suggesting that FATZ and myotilin bind to alpha-actinin near its C-terminus as well as to each other and that a region near the amino-terminus of FATZ is responsible for its interaction with telethonin. In addition, our analysis has revealed changes in the arrangement of alpha-actinin and FATZ that take place during the transition as the z-bodies of premyofibrils fuse to form the Z-bands of mature myofibrils. There was no evidence for a change in the arrangement of myotilin as z-bodies transformed into Z-bands. Myotilin is one Z-band protein that does not exhibit decreased dynamics as z-bodies fuse to form Z-bands. These FRET results from living cells support a stepwise model for the assembly of myofibrils.